Black-tailed prairie dogs (Cynomys ludovicianus) are large, diurnal, colonial rodents whose basic social unit is the coterie (Hoogland, 1981; King, 1955) , normally containing one adult male, several adult females, yearling males and females, and young of the year (pups). Prairie dogs commonly are confronted with both venomous rattlesnakes (Crotalus sp.) and nonvenomous bullsnakes (Pituophis melanoleucus sayi); they actively harass these snakes (Halpin, 1983; Loughry, 1987a; Owings and Loughry, 1985; Owings and Owings, 1979) . Other ground squirrels also harass snakes and behave differently toward different species and sizes of snakes (Coss and Owings, 1985) . In this paper I ask whether prairie dogs make such distinctions among snakes. I also examine whether population history influences snake discrimination by comparing the behavior of a snake-experienced and a snake-naive population. Prairie dogs were studied at Lower Rankin Ridge in Wind Cave National Park, South Dakota, where snakes are rare and Muleshoe National Wildlife Refuge, Muleshoe, Texas, where snakes are common (Loughry, 1988) . All prairie dogs were dye-marked and ear-tagged. Pups were marked before mixing of litters, so maternity of pups was certain. Paternity of pups was inferred on the basis of observations of breeding behavior or by tenure of a male within a coterie during the breeding season (Foltz and Hoogland, 1981; Loughry, 1987a Loughry, , 1988 .
'per minute, the rate of emission of these two types of snake-elicited vocalizations; strikes and swats, the number of strikes by a snake at a prairie dog per encounter and the number of swats by a prairie dog (using the forepaws) at a snake per encounter; orientation, the proportion of samples per encounter in which a prairie dog was positively oriented toward a snake; and portion, the proportion of samples in which a prairie dog was closest to a snake's head (3), mid-body (2), or tail (1). The position and behavior of individuals offcamera was narrated onto the videotape and these individuals also were included in the analyses.
Because pup emergence may alter the manner in which prairie dogs behave toward snakes (Loughry, 1987a (Loughry, , 1988 , the data from before and after pup emergence for the same individual with the same snake were not pooled. Finally, the criterion for inclusion in the analysis was that the percentage of time an individual spent within 2 m of a snake was greater than zero. During a snake encounter, some individuals in a coterie stayed relatively far from the snakes (Loughry, 1987a (Loughry, , 1988 . Although such individuals may evince discrimination among snake types, it seemed more reasonable to limit the analysis to those individuals that had spent some time near enough to the snake to have evaluated the situation for themselves. Because of this, all pups in both populations were excluded. In Texas, six adult males (three fathers and three nonfathers) and four females (two mothers and two nonmothers) met the inclusion criterion (for experimental encounters only). In South Dakota, eight adult males (two fathers and six nonfathers) and 15 females (four mothers and 11 nonmothers) were included. Univariate analysis of variance was used to test for differences between sizes or species of snakes for each of the variables measured.
Prairie dogs in Texas encountered snakes naturally (Loughry, 1987b) and these interactions were recorded when possible. Most of these encounters were with rattlesnakes (18 of 21), so species discrimination could not be analyzed. However, these snakes differed in size and there was no evidence that prairie dogs in Texas distinguished between large and small rattlesnakes (all variables, P > 0.31, d.f. = 1, 26, n = 16 individuals in encounters with large snakes and 12 with small).
In experimental encounters with snakes, prairie dogs in Texas showed a nonsignificant trend in making species discriminations (all adults, Table 1 ). There was no evidence of size discriminations among snakes (P > 0.19 for all variables). When the data were analyzed separately for fathers, the same picture of snake discrimination emerged (Table 1) . Females, conversely, spent significantly more time snake-directed and less time feeding when confronting rattlesnakes than bullsnakes ( Table 1) . Although sample sizes are small, this species discrimination seemed related to the behavior of mothers (P <; 0.01, d.f. = 1, 5 for each variable) but not of nonmothers (P > 0.22, d.f. = 1, 4).
Both nonfathers and nonmothers in Texas showed some discrimination of different-sized snakes (Table 1) .
The results for non mothers may not be reliable because of small sample sizes. Size discrimination by nonfathers primarily was the result of one encounter with a large bullsnake and also may not be reliable (this also applies to species discrimination by nonfathers as evinced by barks/min. However, nonfathers appeared to distinguish between species of snakes in other ways as well, Table 1 ).
Prairie dogs in South Dakota seemed to make primarily size but not species distinctions among the tethered snakes (Table 1) . This was true when females were examined separately, and was related largely to the behavior of nonmothers ( Table 1) . Sample sizes were too small to analyze the behavior of fathers, but nonfathers also tended to distinguish between large and small snakes ( Table 1) . Adults showed some evidence of species discriminatio[1 as a result of the behavior of mothers ( Table 1) .
Prairie dogs in each population seemed to make appropriate distinctions among snakes given their recent history of exposure to snake predation. Prairie dogs in Texas seemed to make species but not size distinctions among snakes. Indeed, the only time these prairie dogs attacked a snake (involving repeated biting of the snake) was with bullsnakes (n = 2; see also Halpin, 1983) . Rattlesnakes seemed to elicit a more conservative strategy of closely monitoring the snake. To the extent that rattlesnakes are ambush hunters (Duvall et aI., 1985; Hennessy and Owings, 1988) , such behavior might render the rattlesnake an ineffective predator and promote its withdrawal from the area. In addition, prairie dogs in Texas were more often nearest the head of a rattlesnake than of a bullsnake. Prairie dogs may need to monitor the location of the head because it represents a source of danger. It also is possible that visual information about the size and shape of a snake's head is necessary for prairie dogs to make species discriminations (Owings and Owings, 1979) .
Females in Texas, especially mothers, dramatically increased their participation in snake encounters when rattlesnakes were present. Given the risk of serious injury that bullsnakes face from prairie dogs (Halpin, 1983) , they may be more likely to retreat quickly after being discovered. Encounters with rattlesnakes may require prolonged involvement by multiple individuals to be successful; mothers, with vulnerable young to protect, may have much to gain by joining other harassers. In South Dakota, mothers also seemed to make species discriminations. However, mothers spent less time near a rattler's head than when dealing with a bullsnake, the opposite of what was observed in the snake-> .:
(C 0'> "" cD experienced Texas population. Thus, discrimination shown by mothers may not reflect sensitivity to species differences, but rather some other contingency of those particular encounters. With exception of mothers, prairie dogs in South Dakota did not make the biologically significant distinction between species of snakes but instead relied on the more apparent cue of snake size to make discriminations. This resulted in much more active interaction with small rather than large snakes. Thus, prairie dogs in South Dakota only harassed those snakes to which they were not particularly vulnerable. If harassing is most likely when the "risk" to the harasser is low (Curio and Regelmann, 1986; Hennessy, 1986) , then large snakes may not be perceived as harassable by these prairie dogs.
Finally, not all individuals within each population distinguished among snakes in the same way or, indeed, made distinctions among snakes. Whether a prairie dog behaviorally distinguishes between different snakes may depend on whether that individual normally participates in confronting snakes. Previous work has shown differential involvement in snake encounters by different classes of prairie dogs (Loughry, 1987a (Loughry, , 1988 . This study then provides a cautionary note to laboratory studies demonstrating discrimination among predators, in which interaction with the predator is forced upon the subject. Such studies may show a capacity to make distinctions only rarely manifested in the field. 
